









































































5$#!"-&#' -$!)C$)!#'6"6)*#D%E/'"F!/F%*#' -/'"@%$#?#&E/7'.%E#*%&%.' %' "6#C%.'6!-$/&"?#'
&#'"$"*%$)' :+;.33+' &#'C"E/7)'-/'"F!#X%*#'6/!%"F%@&"-$' !#-$#' -!F/*/'G"*/7/;'I#C"&' -?#8
C"G')X"!C"?#&E#'&#-)7%@&"'E/'"F?"E/&"'328#C'E/F%&C%'X#'"F!/k%?#&E/'-$#!"-$%;'5/CD%E"7'
G*#?/0'6"6!/@&%7'6!/-E/C"7'&#'-!/F%a&E/7'7E/-$)'%X7/k)'-$!#`&E/G'F%E/*#'"@&/'a)6*E%&/'
%' -$!#`&E/G'F%E/*#'aC!`&"G'6"C*"6D#' %X?#k/&#'-)'"b#'"$"*%$#'-' */`%a$/7'&#'F"&E"E'-$!#&%'
*)b#&E/;'U$"*%$%' -)'"@%a=/&%')'PJq'"$"6%&%'/$#&"*#;'I#C"&' $"G#')-*%E/F%*"' E/'"@%$#?#&E/'



























































































































































*+D1.M+( WP( EF0_M.N0/3( 2>2L/0( :R,3/F:3.( ?6A( .( ./-0>:( L,0Q.T1N+T+/N+( ? A( 2( F-/F:2( /+(
LFN0-./2(-FD/2(:>2L./2(:,-010(;F10R0J(S+-+,:>F(LF-,2VN0J(:32-0/.(W@@XPY(:.N0V+/N(W@@ZP(
? (I(L,F:N0V/+(T,.N0-/F:3J(:-(I(:3+/-+,-/+(-0T.N+M.N+A



































































































4PPJ; 4PP1; 4PP]; 4PPP; 3222; 3224; 3223; 3229; 322Q; 322O;
(#F!#&-C"'7"!/'c'
WF!%#$%D'5/#





Q32 4O4 4]1 32O 3QP 3J3 992
5?E/$-C%')*"?c'
i"!*F'D#$D.



















































+2,.3+'  ;' \;T' F/-' /#)t' G!/D|)/-;' Y!"D//F%&G-' "+' $./' j/**/&%D' jpF!"b%"*"G%D#*'
H&-$%$)$/'O0'O8QO;
W&"&p7")-'S4PPPTA'M!`#?&%'X#?"F'X#'-$#$%-$%C)'j!?#$-C/0'yyy;F-X;.!
W&"&p7")-' S322JTA' ,WU' #&&)#*' p/#!b""C;' ,%-./!p' #&F'W|)#D)*$)!/' 5$#$%-$%D-0'yyy;
+#";"!G
:/&'[)?%#0'W;'S4PJ2TA',*)D$)#$%"&-'%&'$./'-$"DC'"+' +,-./011+(+2,.3+'#&F'%$-'F/6/&F/&D/'








:/&-#.*#8[#*/$0'W;0'<"!$/$0'x;0'["7#-%&%0' (;'W;' S4P]]TA'V/*#$%"&-'7#--/8*"&G)/)!0' -/t8
!#$%"'/$'!/6!"F)D$%"&'S-#%-"&'F/'6"&$/0'+oD"&F%$o-T'F/' +,-./011+(+2,.3+'S\#*;'4]Q1T'






-$"DC-' %&'!/*#$%"&' $"'g-.%&G;'V#66"!$-'/$'Y!"D/-8\/!b#)t'F/-'V/)&%"&-'F)' "&-/%*'
Y/!7#&/&$'H&$/!&#$%"&#*'6")!'*z/t6*"!#$%"&'F/'*#'</!0'4OQ0'QQ8J1;
:/?/!$"&0'V;' (;'j;0'j"*$0'5;' (;' S4PO1TA'U&' $./'Fp&#7%D-'"+' /t6*"%$/F'g-.'6"6)*#$%"&-;'
,%-./!p' H&?/-$%G#$%"&-' 5/!%/-' HH0' <#!%&/' ,%-./!%/-0' >!/#$' :!%$#%&' <%&%-$!p' "+'
WG!%D)*$)!/0',%-./!%/-'#&F',""F'S>:T'S3'-/!',%-.T0'O99'66;
:")#X%X0'W;0':/&&")%0'W;0':!#.7%0':;0' 5/7!")F0'V;' S3224TA' 5)!' *z/-$%7#$%"&' F/' *zo$#$'







$./'p/#!-' +!"7'4P3Q' $"'4P99;' (")!&#*'"+' $./'<#!%&/':%"*"G%D#*'W--"D%#$%"&'"+' $./'
L&%$/F'N%&GF"70'4P0'92O89]Q;
,!#&D")!0' Y;0' :")F")!/-|)/0'  ;' ,;0' j#!7/*%&0' (;>;0' j#!7/*%&r\%?%/&0' <;0' {)%G&#!F0'
(;' Y;' S4PPQTA'W!/' $./'</F%$/!!#&/#&' y#$/!-' b/D"7%&G' y#!7/!~' H&+"!7#$%"&' +!"7'
b%"*"G%D#*'%&F%D#$"!-;'<#!%&/'Y"**)$%"&':)**/$%&0'3]0'O398O9J;
>##7")!0' W;0' <%--#")%0' j;0' :/&8WbF#**#.0' Z;0' B*' W.7/F' W;' S3224TA' Y#!#7$!/-'
b%"*"G%|)/-' F/' *#' -#!F%&/**/' !"&F/' S +,-./.11+( +2,.3+'\#*/&D%/&&/-0' 4]Q1T' F#&-' *#'





















N#@%=0' H;' S4PP9TA' Y!"a%!%?#&E/' 6"F!)@E#0' 6!"7E/&/' )' F%-$!%b)D%E%' %' &/C%' b%"*"aC%' 6"F#D%'















<)-$#=0' :;0' 5%&"?@%=0' >;' S3243#TA' V/6!"F)D$%?/' DpD*/' "+' G%*$' -#!F%&/0'  +,-./011+(







V/G&/!0' 5;' S4P11TA' U' &#*#X)' 6*#&C$"&-C%.' -$#F%E#' -!F/*/' G"*/7/0'  +,-./011+( +2,.3+'
\#*/&D%/&&/-0')'-!/F&E/7'(#F!#&);'WD$#'WF!%#$%D#0'410'4843;
V%C.$/!0'\;'W;0' B+#&"?'\;' I;' S4P1JTA' U&/' "+' $./' #66!"#D./-' $"' /-$%7#$%"&' "+' &#$)!#*'





5%&"?@%=0' >;' S4PP4TA' 5$"DC' -%X/' #--/--7/&$' "+' -#!F%&/0'  +,-./+( L.1MU+,-2:' Si#*b;T'
6"6)*#$%"&' +!"7' $./' D/&$!#*' /#-$/!&'WF!%#$%D' "&' $./' b#-%-' "+' \YW' 7/$."F;' WD$#'
WF!%#$%D#0'93S3T0']JP8]]Q;
5%&"?@%=0'>;'S3222#TA'V/-6"&-%b*/'/t6*"%$#$%"&'"+'$./'-#!F%&/0' +,-./+(L.1MU+,-2:'Si#*b;T0'









5%&"?@%=0' >;' S3229TA' Z"&G8$/!7' %&?/-$%G#$%"&-' "+' -7#**' 6/*#G%D' g-.' %&' $./' WF!%#$%D'
5/#;' H&A'</F%$/!!#&/#&'b%"*"G%D#*' $%7/' -/!%/-' S:!%#&F0',;0' /F-;T' HB5<'i"!C-."6'
<"&"G!#6.p0'<"&#D"0'330']P8P3;
5%&"?@%=0'>;0',!#&%@/?%=0'<;0'̂ %C/a'N/@0'\;'S322QTA'L&)-)#*'"DD)!!/&D/'#&F'-"7/'#-6/D$-'
"+' b%"*"Gp' "+' E)?/&%*/' G%*$' -#!F%&/' S +,-./011+( +2,.3+' \#*/&D%/&&/-0' 4]Q1T' %&' $./'
m!7#&E#'V%?/!'/-$)#!p' S/#-$/!&'WF!%#$%DT;' (")!&#*'"+'W66*%/F' HD.$.p"*"Gp0'320' S4T0'
O9'r'O1;







[-%C*%!#-0'W;'  ;0'W&$"&"6")*")0' B;' S322JTA' V/6!"F)D$%?/' b%"*"Gp' "+' !")&F' -#!F%&/**#'
S +,-./011+(+2,.3+T'%&'$./'&"!$.8/#-$/!&'</F%$/!!#&/#&;'5D%/&$%#'<#!%&#0'120S3T0'3]48
3P2;




i.%$/./#F0'Y;'(;'Y;'S4PP2TA' *)6/%F#/;'66'32]8331;'H&A'{)/!"0'(;' ;0'j)!/#)0'(;' ;0'N#!!/!0'
 ;0'Y"-$0'W;0'5#*F#&.#0'Z;'S/F-;T' ./DC8*%-$'"+'$./'g-./-'"+'$./'/#-$/!&'$!"6%D#*'W$*#&$%D'
S ZU,B[WT'(IH [0'Z%-b"&h'5BH'#&F'LIB5 U0'Y#!%-0',!#&D/;'J12'66;
m"!%D#0' :;' S322PTA' HG*%D#0' a01F/0( D01F/0' SZ%&&#/)-0' 41J4;T' r' F%&#7%C#0' !%b#!-$?/&"8
b%"*"G%E-C/'X&#@#EC/0'$/'%-C"!%a$#?#&E/;'M"C$"!-C#'F%-/!$#D%E#;'WG!"&"7-C%'+#C)*$/$0'
m#G!/b0'4O4'66;
Y!%7*E/&"cV/D/%?/FA'3J;'9;'3243;
Y!%.?#=/&"cWDD/6$/FA'1;'43;'3243;
